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PROBLEM TO BE SOLVED: To obtain an electroconductive polymer composite material 
excellent in processability and mechanical properties without requiring any 
electroconducting treatment such as an (electric) or chemical doping by including a 
specific self-doping type electroconductive polymer and an N-vinitycarboxylic amide-based 
polymer. 

SOLUTION: This composite material is composed of (A) a self-doping type 
electroconductive polymer such as poly(5-sulfoisothianaphtene-1 ,3-diyl) containing a 
Broensted acid group such as sulfonic acid (sulfonate) group having a dopant ability in a 
molecule and (B) an N-vinylcarboxylic amide-based polymer containing a copolymer 
structure with acrylic acid (or alkali metal salt). Preferably, a self-doping type 
elecroconductive polymer composite thin film is produced by applying a solution of the 
electroconductive polymer composite material on the surface of a substrate. 
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4-7x-l/yt'xl/y, 

4-7x-i/yh-i/y. 6-^^-;P 
-2-X/Ms-l. 4-7xxi/yt'xi/y, 5-xf- 
)V-2-X)V-fr-l, 4-7xXl/yt'xi/y s 5-^\ 
df>-;u-2-x;^- l , 4-7xxi/yt'^l/y. 5 

h-^-2-x/P*- 1 , 4-7xXi/yb'x^ 
y s 5-xhdf^-2-x;p^- 1 , 4-7xxi/yt 
xi^y, 2-.Xf-;t— 5- (2' -x;l/*xf^) - 
1. 4-7xXi/yt'xi/y, 2-^h^>--5- 
(2' -X/Mo:^) -1, 4-7xXWyb*xw 
y. 2-^^-5- (3' -X/W*7-obVP) -1. 

4- 7xX^yt-l/y, 2-^h^r^-5- (3' - 
x/^7*nbVW) - 1 , 4-7xXUyt-i/y, 2- 
X^f-)V-5- (2' -X;W*Xh#v-) -1, 4-7x 
xi/yh'xi/y, 2-^h^-5-(2' -x/P*x 
h^f^)-l. 4-7x-l/yh'xi/y, 2-X^f-lV- 

5- (3' -x;^7°o^^) -1, 4-7xXi/y 
t'-l/y, 2-^h^fv— 5-(3' -X;U^7'a^dr 
^)-l, 4-7xXi/yt'-i/y?, fcL<li*<0U 

•j-mj^.ms, ry^x^Ajg, ^wy 
tx^g, xf^ry^-^Ad^ y^f^ryt- 
<7<ms. i/'x^ry^x^AJg, hWf/prytx 
»7Atg s h'jxwyt-^Ag, 7"h7^-f^ry 
^e-^jMs, ^h^x^ry^x^Aig^Sr^ff^c: 

[0019] HRsS ( 4 ) T*3*i&flS*»iBtf># 4 L 
Vvpyfctfiji: LTJi, 2-X/l^-l, 4->(S77x- 
l^y. 2-X/M^^-;P- 1 , 4-^f S77xxi^y > 

2- (2' -X;l/txf;l/) - 1 , 4 — f 5 77x^1/ 
y, 2- (3' -X/^TnbVU) - 1 , 4-^577 

x-i/y, 2- (4' -x/Wx7>;W -1. 4-4 5 
77x^y, 2- (5' -x^tf^y^-) -1.4 
-^S77x-l/y, 2- (6' -x;M^fi^) - 
1. 4MS77xXl/y, 2- (7' -X/PtfAorf- 
- 1 . 4— f S77x-l/y, 2 - (8' -X)V* 
*?*)V) -1, 4--<$77xXl/y, 2- (9' - 
-1, 4--f S77x-l/y. 2- (1 
0' -XlV-fc'risjV) -1. 4-^fS77x-l/y, 3 
-;*^-2-X;Hfc-l , 4->fS77xXl/y, 5 
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-*^-)V-2-X)V-fc- 1 , 4-4 S7 7x-l/y. 6 
-jrff-^- 2 1 . 4-4 S/7i-L'y, 5 
-X^-A— 2-X/U*- 1 . 4-^S77i-l/y. 5 
-^f^U-2-XA*- 1 . 4-4 S4:7xX]/y\ 
5--X h^-2-X/U*- 1 , 4-^S/7i-U 
>\ 5-Xh3f5/-2-X/M*- 1 . 4-^5771- 
U>\ 2-X;U*-N-^f-^- 1 , 4-^fSy7x- 
l/V, 2 -XlV-fc - N -xf-;P- 1 , 4H$/7x- 

^x^ajs. ^w^-^wa, xf/i/ry^-^ 
a«l y/wyt-wts i'xwft-^ 

[0020] Hfc* ( 5 ) -casii&fl:¥flfit<o»4 L 
v*JWMf|fcLTIi. N-x/i^y^A-l. 4->fS/ 

7i-l/>. N- (2' -X/I^Xf-/M -1, 4-4 

sy7x-uy, n- (3' -xwrnt*) - l, 

4- 4 sy7x-i/y, n- (4' -x/w*^^) - 

1. 4-^S77x-l/X N- (5' -^sls'O'f- 
)V) - 1 . 4-^fS77x-l/y, N- (6* -X/W* 
-1, 4->(577xXl/y N N- (7' - 
X/Ws'^rfTl') -1, 4-'fS77xXl/y > N- 
(8' -X)V**?i~)V) - I , 4-<577xXl/ 
y, N- (9' -1, 4MS/7x 

N- ( 1 0' -x/i^ftr^W - 1 , 4-4 5 
77x-l/y, 2-*+A'-ll-2J\rti*+fl'- 1 . 4 
-<S77xxi/y, 3-;<f-/P-N-x/P*y^-;P- 

1, 4->fS77xXl/y 2, 3-^^W-N-X 
/WoCf-^-l. 4-^S77x-I/y, 2, 5-^ 
f-Tp-N-yUUfc.XfTl'-l . 4-iS77x-l/y. 

2, 6-y'^f-;U-N-x;^^f-;U- l , 4-4 5/ 
7x-i/y, 4 

-^S77xXl/y 2, 

^cf-n^-i. 4-^/7x^yf, t>t<(i-e^u 

^X«?A8L Xf-ZPTV^X^AJg. 

huxf-^ry^x^AJig. f h^ywv 

tx^iMS, ^h7Xf-^TV^X'7AJS^^f^,r 

[0021] -« ( 6 ) x-mztizit^mmcoifft l 

v^^jfcLTJi, l-^*-Xf/l^en-;l/-2, 5 
-x*4;K 1 - ( 2 ' -x;U*xf-;P) eu-A- 2 , 

5- s;'4/k l- (3' -x;k*Tofc7W) tn-^- 
2, 5-i^*4;K l-(4' -XMtcfW) b°o-;P 
-2, 5->M/K 1- (5' -^/W'Of/H fa 

2 , 5-^4/K l- (6' 
t'o-;U- 2 , 5 -S>4 ;K 1 - ( 7 ' -XJVit^T^ 
>V) fa-;W-2, 5-^4/K 1- (8' -X)V** 



?*hiV) t'a-;P-2, 5->M/K 1- (9' -x>v 
*7-/n fa-;P-2, 1- (10' - 

xfr^zsjV) b°o-^-2, 5-^*4 tL<(i 

-e^yf-^A*, -M-y^Ajg. ry^x^Aig. y^- 
zury^x^AJS. xf-^ry^x^Ajg. s^^pt 

yq&x»7AS. y'xf^ry^x^Al, MJ-X^l/T* 
y^x^AJg. hyx^/l/T^x^Aig. xh^f- 

^ryt-^Att, xh5x^ry^x»7AJS^Sr* 

[0022] HRsJt ( 7 ) T«S*i*<fMS«ittf>#* L 

2, 7-^'4/K 9- (2* -X/l^xf-A) #/W\'V 
—)V- 2 . 7 - is 4 /K 9 - ( 3 ' -^M7D ) 
tf/UKV-rt'- 2 , 7-^'4/K 9 - (4' -X)V^ 

1-isA ;K 9- (5' -X 

/M^yf-zi^) #/l^V-;u- 2 , 7 -^'4 ;K 9 - 

( 6 ' -XJVib^islV) tl)V^/—)V- 2 , 7-5** 
/K 9 - (7' -AAsfc'<7' J f'JU) f))\s><?f—)V-2, 
l-lsA)V. 9 - (8' -X/U*:*?^) ft)V)^/~ 
)V-2, 1- : J4)V* 9- (9' 
*V—)V- 2, 7 - is A /K 9 - (10' - XWfy 
;u ) tifrW—As- 2, 7- : J4 >vm. i>L< \±*:<n l> 
f"7AJg. -^hU^AJg. ry^-'yAJg, y^-ry 
^ex»7AJg. xf^rvtx^Ag, y^f-^r^x 
*7A&. ^'x^/PTy^x^iJg, hy^/PT^x 

^AJtg. h'jxf/prytx^Ag. fh7ywy 
[0023] MB. tt^Fmz V-;*y hffi&fr?7]s> 

xf'y m&*irtz> ttv-ymmm&miHrb lx 
£*)ttzt<te. hrss ( i ) ~ (7) 

htth. -mss ( i ) ~ ( 7 ) x-mzti&ivmmii. 
mm* m-&focr>i£m o ii LJ£ft<o i o o 5 ^ 

ffiL<U100^X-30t/^ »Cff*L 
<iil 0 0*^%~5 O^tVXco&WX'foK) . Ztlt>CD 

4t&nm<n 0 *>cr>'j>-% <ti> 2m*&ts$m&m;ib~> 

X%>£\\ &tz* fc<D7v^mfo¥ffimfrt>%hU*)M 
LMMSLZ&tt jm-SftTb oTtJ:<. 2«~5 M^B 

( 1 ) ~ ( 7 ) x-mzixzivmrnMYnn* 
mMmm.<r>mwm t l x a . 7x-vy, en y u 

4yf-T^-77 x -i^>-. 7'ji/y, tiwtyyv 

tih^zmm^ixrm^wim^x'Ttmm^t k>'&& 
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coo24] igmizm^tih u&Y-ywmw&m 

r,xm%?>fc#>-mizm5gt&zbiix'*%^&. #?i 
wwsmzmo t><7)-e$>tn£ x<mi>zm^ti^\ m 

mtlf. M®. 5-2 0 00. L<Jil 0-1 0 0 

[0025] *muzm^t>tiz>y^yxT-y vmmz 
w-f-s x&i%Mmmmitt?cDmzft£ v\^mmib l 

i ) -j&ss ( i ) x'mzti&ivmm<7)-~MX'$>2> s- 

y+r^f-v- 1 , 3 - jvom&W. a 
XV/itzitZcoV^J*^ i-h u^a^. t^e^ 

ii ) ( i ) x'mzti$>iv¥mm<7)-Mx$>?> 5 - 

£L ^hy^A^, t^-^ajs. hijxf^ryt 
iii ) Haass (2) x^fi^mm&<r>-mxhi> 3 

- (3' -X/UtfrobVU) W7iy-2, 5-*M 

iv) -JRst ( 4 ) t*3*lS-flS¥aKfi«0-WC&* 2 - 

W-TI)7>yArj,tfUv- N jKD (2-*/W*-l, 4 
-f5/7x-^-co-l, 4-^577x^1/ 

[0026] ^QJ(;^*?SN-fc'n;^;^>®!T 
5 h'^UVHi, HR* (8) 
[ft8] 

H 2 C=CH 



*tt*»4>»4>*lSaf$HPC*S. HR* (8) T'lSSft 
N - t'^/l^/PAT 5 h\ N - t'x:;ur b h T 5 H , N 



iL<iiN-b*:^7b|-T$ N-b* 
^;k$/U*yg!7$ FJlWfye-li, T^U/UfcaiiO 
£ UH3t*ffi£ 1 - 5 0 ^%*tf*fi^# t L < tiT 

[0027] ##5ifc:j&»a»*>* N - b'^^tf^gST 
1, 0 0 0-5. 0 0 0. 0 0 0##?2L<. <fc9*?lfc 

t<{iio. 000-4, ooo, oooa*a*u\, 

N - t'-;^^,f>17 5 H i: T9V >VW.b<7>2i 

norfrx'h ->xt>^\ *m*cDmnmstt?Mi*mz 
t>mtt<. x'ommmmm.^^tim^zts^x 

- t'-fr#>\/tf>MT S. Yb.T-9 Vtmt V&M^W. 

[0028] *fMBW»«ttW4^Fa^«a^)«Jifc:*»*» 
fcSMtUll eBH-7MiWtt*^k» N — 
b'^;^;^Kyg?T 5 h'^^'J v-ifc(4N - b'n;^ 

v&m&tcv&miirfabcoMJjzmM-t&mmx'&titf 
ftizmmztiz i>c7)x*itz^\ afceaK-Tsawtt 

J»K tN- b'^;^;^y|gr 5 m 
TS h'^'J v-^^(4N-b'^;^;^y^T5 h'k 

mmz&§&m]&x'$)tiimi l zfflmzti& h^>x^ 

[0029] * ; zz? J 
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— /K ^y^/WT^a— y^y— ;i^co— flST/i^r? 

l, 3-^1/^^-^ 7Dtl/y/U3-;i^ 
<7)~ffiT^3-;U ; ^U-fe'J >mcn>=mT)Vzi—)V ; x 
f-l^*— K rntl/^*- F'SrkV),^ 

ftfbKS ; Tb h y , ^frt'XW b y^O^r h y 
SI; 1. A-i?7t*yr>. f b7bKn77Vf«x- 

[0030] OT. ^fMB^aWttSfiHFa^frSWa 

t'^*/^>«rS h'^M^f*k^*fjt£W-f S^F 
tJ 0 . Kfc:ra«tCTT»ttJ3 i XPm&O N - b*x;|^;P 

[0031] mm^m^m^mt, a&wms&e 
x7i/-», ^^^rm^mcDum^ 

olzLXWzWmZMMLXy 4 JVJ>b~?&Zb 
K»&flc*7fcttN - t'r;^;^yS7 S H k 'J 

x &mmz n - \l-)va >vx >mr s. v m# v -?-com 

Kaafr&tt* fctt N - b'x/l^/l,;J<yS!T 5 KkT?U 

4«f8Wc«fc 0, ^i«N-b'x;^;i/#yl7S K*K 

I^fCN- t'^;^;^:yI7 S PjRtfy v— 
M»K*ff5--CS*. N-b'x/^^yl7$ 
fc«±N - b'ryi^M* >«T 5 H k T 

frTm^fc b-?2>Zbl,z£^Xi>% OltftSttti p H 



[0033] «r*t6<0«3B»»fc:J:-5T. «#*Kftt* 

mmi s m±-?& ttic> m^commzMx^m^mm 
9 uyivmm.zmm.^xMm'h n - b'-^^^^o-K 

iZ^b ft-ztzN — t'x;t,*;^yl7 5 H 
/S{iN-b*x;^;^yKT5 H fcT^ U/UKk^S 

^^SnRM^-arS i b lz J: -5tttl««^©4 

<mtt<r>§m («») S-fflSL. -e<0«f^N-b*x;k^ 

tti^t, «HBk0»«* iEfllfcilPH Lfc»««^«Wtt 
[0034] 

[nsfetfij] MTiz^miiz^xmmwisZTSimMt: 
m^x&fomzmmt n n^mm^^m^ 

( S a F-TWmtt^H^SSit ) 

(D^u ( 5-*^*-r yf-r^^T-y- 1 , 3-v 
-r/w) . ( 2) ( s-x^-fy^r^-^^v- 

1, 3-iM/l^) iOT^-^JS, (3)*a^T 

(5-XW^yf7t7fy-l, 
;Hco-^/f7t7fy-l, 3-^/1^) (80 
2 0^%) Wra 3 F7-48436-f-^?g 

(4) tKU (3- (2' -x;^x^-;k) W7iy- 

2. 5- ! J4)V) teXXS 

(5) ^'J (3- (4' -X;^7'^) f^7iy- 
2. 5- s J4)V) ) ii. Synthetic Me t a 

1 s|S. 3 0^ 1989*. 3 0 5-3 1 9HIBttc7) 
Mfci^t^L^:. (6) sKU (3- (3* 
*7at^)f*7iy-2, 5-^*-f;u)(i:. J. c 

hem. Soc. , Chem. Commun. 19 

90^ 1694-169 5mm<7yimzm.^x^ 

[0035] ( 7 ) ( 3- ( 3 ' -X;^7ot 
bo-;U-2, 5-^-f;W) feiV 

( 8 ) #V ( 3 - ( 4 ' -X^^f-^) bn-^- 
2, S-yM/^aCheraistry of Mat 
e r i a 1 s|£. If, 65 0~6 5 9HlBtK^&-C 
^LJt^U (3 - (3' -^*7nt/P) b°n-;l^ 
-2, 5-^;U) *JJ:^U (3- (4' 
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(9) sKU (2-^h#S^-3- (3' -A/P*7°cM? 
^x) -1. 4-7x-l/yt'^l/y) {±US#ft5 3 
6 7 0 4 1 #Ett<0*ffi-C«5e Lfc » ^n-SfcTfo h 

(10) tK'J (2-^W!-l, 4-^S77x-l^y 
-co-1, 4-^S77i-l/y) (5 0^%: 5 
0^U%) (4> J - Am. Chem. Soc.l, 11 
2%. 2 80 0-28 0 1H ( 1 9 9 030 imcr>Um 

( 1 1 ) ^'J (N - ( 3' -x/i^rnbA-) -1,4 

-^S/7i-l/y) 11 J- Chem. Soc. , C 
hem. Commun. 1990*, 180-18 

2inett^*t£fc«->r-&j£LfcjKy (n- o- 

( 1 2 ) jKU (N- ( 3' - X)VfcV°u\Z)V) b'o-;U 
-2, tt«fRPF5-l 1 7 3 7 

a<0St6T-^J«LfejKU (N- (3' -^W!7Dt 
;P) 5- ! J4iV) (V-th V*?2>Mkf)*jr- 

(13)jKU<9-(3' -x;^7ot;H #}W*Y 
—}V-2, 7-SM/i') 14. J. Electroche 
m. Soc. fgl 990*1 3 7^18 0-18 2MI£ 
««*ifefc:«-9T'&Jfttfc>KU (9 - (3' 
o }£jV ) i])V>^f—)V- 2, 7- : Jj>U) C0i-hV *? A 

8SLT1BS!!U:. 

[0036] (HJIM 1 ) BT»tttf»KU ( N - V-)VT 
-fehTSK) GE-1 9 1 (BHftmi (ft) I?) <50 

0. 9%(w/w)(0*}li0. 5g£4. 7g«If 

*r«RLfca. *u (5-^*^yf7t7fy- 

1, 3-SM^)tf>0. 9 2% (w/w) *?§$9. 8 

<0iaR3O rpm, 0*C) Ttt**8BSUfefc 

:*3 0cps"C*-jfc. iieo^frTtQS^cOJKU 

( N — b'— yUT-b h 7* S K ) <7)Wtfx.i£ 0 . 0 1% (w/ 
w) -C*0, i^«SDeHi*J40.5% (w/w) fcffii£ 
HufB. Wtttt^»frtt**ME3m 1 

mZm^tZZ. 2. 9X10 5 Q/LTCfcort:. £ 

tz.mi \z7r^mmwk<^m&B9m^^ vmz 
xinmmim^m^mz^ttih s e v-rmmm 

[0037] (HSfiCT 2 ) "T»tttf>JKy ( n - t'^r 



-trhTSK) GE-191 (ISWtI(#)l!)^ 
0. 9% (w/w) (7)7j<^5. Ogk^'J (5-X;P 

wyf7t7fy-i, 3-y>f;i/)oo. 92% 

( w/w ) *jg» 9 . 8 g L*#&a£ Lfc k ; 

aft=?yfrm&ft<Dj *>mmmii 1 . 3x10-5 

[0038] (SQSffl3)?r»tt<0N-t*-^r-fehT 
5 HkT^U;UK^hy7Ak^fi^ GE-1 6 
7 (BSRttl (*) K) <00. 4 5% (w/w) 
$0 . 5 g * 4 . 7 g^Re*"C«RL3ta, iKU ( 5 
-X;^Vf7t7fy-l, 3-x-f/l^) ?)0. 9 
2% (w/w) *?§?g9. 8g£Jtf#L3r#i^-£L£ 
k £ £^Sr**RB^»&*ifc. BSEHEKaSN-B Ln 
(IHIRR3 0rpnu *ag2 0°C) Tft*£8lJ£L 

k i 1 5 o o c P s x-h ->tz . ±M<vm-%w*mm 

*<7)tfV ( N - b'^/PT-fe h- r 5 h* ) coSUSli 0.00 

5% (w/w) znmmmto. 5%(w/ 

w) tcfflSLfc. MIS. #mtt«4HF«^*^?R3m 
l ; i: I: i-5T^7Xi 

mizmn&iihttTMizimmtf'&ttixiz. wwmmk* 
nmmtsMMzm^tikzz. 3. 5x10 s n/or 

[0039] mffiMA ) ^fficO^U ( N - h'-JUT 
bhTSh') NA-0 10 (18*1*1 <*)«) <0S 

€$)*o. 1 siz (tho 

-1. 3-^/H«0. 9 2%(w/w)«l 

0. ogZtoz-fztzztfv (N-b-;ur-fehrs 
jxymmmtei . 2xio- 5 s/cm?i>o^ 

[0040] (^SfeM 5 ) ^m&OXV ( N - b'^T 

-bhrsh') na-0 1 0 mumji (m w «oe 

llt*5 0mgS;l cmX 1 cmX5cm»^7X^ 
fcAtut+lO-KU ( 5 V1-Ti-77->- 1 , 

3-^/1-) »0. 9 2%(w/w)*il5. OgSr 
JDifcki^^U (N-b-^TbhrS h') JiSBF 

tite. 7MrtYMSfetoi<r>4 *y&mmt l . 2xio 

• 5 S/cmt*^. 

[0041] (HSSCT6 ) mm 1 (CfcV^T . df'J ( 5 

iZ#V (5-X/^yf7t7fV-l, 3-xM 
^) co*?t?g^. lN-7yt-7*JteTpHS: 
5. OfcJPfflEU X;^yK»«7)H + 0-^S:NH 4 nc 
S3ftLT9l«Lfe#U ( 5 -X;^-f Vf7t7fy- 
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m&m^tztzz. 3. 4xio 5 ci/nx'h-ytz. # 
[0042] <mmM7 ) mmm i iz&^x. j ( 5 

-X)Vi£A Vf-Ti-yy-y- 1 , 3-5/4 fr) 

fc#S£#T**sKi> ( 5 -xivitA v^Ti-y^y- 

1. 3-y>f;P-co-> f Vi-Ti-yr-y-l, 3-i? 
A)V) (8 0W%: 2 0^%) SfflVVtefePHilBt 
« 1 k H«teLT%-$«ttatfm*&fl^W8»£ 

x e ym^-^h zbiz£~>x#7 xmm t,zmn& 
ft^w^fci*, 2. ixio 5 n/oc&^fc. 

[0043] (^Jfe0j8 ) ^M#J 1 fcfcWts tf'J ( 5 

-xtvm v^-Ti-yfy- 1 . 3-*/4)V) <rtf&>y) 

lz#V (3 - (2' -x/i^x^W f-7f7x>--2, 
5 - >M ;w ) v ^jaWiaafiW 1 k tr 

1. 5X1 O 6 fl/OC*r>jfc. £tz. H2tC^L^2|5 
tyfLX^fr^fi:. 

[0044] mmm9 ) mmm 1 we . #u (5 
-x;^yfrt7fy-i, 3-^>f;w) <ofC*>9 

(C*f'J (3- (4' -^Ws^)f*7x>'-2, 
-yX/fy x&mzmmftMttTMiirimmtf 

1 . 4 x 1 o 6 fi/crc*ofc. :*aM8oi»r«iS#ft 

[004 53 (Slifcmo) IlifcWlfcfcwc* *U 
(5-X;^VfTt7fy-l, 3-i?4iV)<Wt. 
hOlZTHV (3- (3' -x;^7nt/W f^7iV 
- 2 , 5 - )V ) xtiWWXmm 1 4: t 

3 m 1 £ #5 Xl mzx b 

^ws -1 1 izx ^xif? xm.m^zmm.'&M^m.^wm 

1. 6X106 Q/Df*oft. *M^MO^r^ii£ 
*fl*3fcv<? WMi5ttS0!8 4: R«fclK K-by^L 

[0046] (mmm 1 1 > mmm 1 we . * v 



fcOteKU (3- (3' -x;^7nt;H bc?-;u- 
2 . 5 - * ) v ^JaWiHifcW 1 fc HSMc t T 
%-$rWtti«$HP«-&^^«*f§fc. ±IE. 

-m. .r k k i -e A3ffltizmwa£fflH-#£ffltiR 

6. 2. 9X10 6 ci/nxfo^tz. 

[0047] (mmm 1 2 ) mmm 1 fc*wc . #d 

( 5 -xjVKA Vi-Ti-yry- 1 , 3 -SM ;P ) Oft 
*>9<ctfU (3- (4' -x^r^-;P) Mu—)V- 

2, 5-zS4 iv) zm^iz&mtmmm 1 1 mmiz lx 

i^=fi^Wtt«MH i a-&*<0*»JRS:»fc. -tie. 

-t&zt iz* ^xtf7xmmizmm&mft?&&im & 

3. 5X1 0 6 Q/DT*-jfc. 
[0048] (Htt«13) |Qfc«lfctJV^, sKU 
(5-x/^>fyf7t7fy-i, 3-v^;U)<Dft 
fcOfcsKU (2-^h^ri^-3- (3' -X;Wroe 
-1, 4-7x-^yh'-i/» Srfflv^l^MiH 

sfe^ij 1 1 mmiz Lxi%-%mm&mtt?m-£foco7ic®m. 
zwz, ±ie. mnffi*fr?msi*?mf&3m 1 sr^^ 

4. 4X10 5 ft/D"C*ofc. 

[00491 (mmm 1 4 > mmm 1 t^v^-c . 

( 5 -X/PjM Vf-Ti-yy-y- 1 . 3- : J4)V)<T)K 
fcO&KU (2-X;P*-l, 4-^f$/7x^l/y- 
co-1, 4-fS/7x-l/y) (50^%: 50 

^fflv^J^Kil^tMl fcH«fcLTJ&-4* 
fc. ^^^^BSSiitfiSr^^kC:^. 1. 8 

x 1 o 6 si/nxfoitz* 

[0050] (mmmi5) mmmuz&^x. #v 
(5-xjvmvm-yry-i, 3- : J4)V)<7)R 

b*)l,Z#V (N- (3' -X)V-fcyu\Z)V) -1,4- 

^f$/7x^y) ^fflv^jjw-jiaafcMitrawtcb 
wmt>iuz. imftmkznmwmmzm'Vzbz 

5. 0X10 6 Q/DT'iboTt. 

[0051] (ntfiMi 6) mmmuzn^x. 

( 5 -XlVi£4 V1-T1-yr-y- 1 , 3- : J-4>V) <7)it 
b*)lZ#V (N- (3' -XMTDW) eo-;|/- 

2, iv) zm^wMitmmm 1 1 mmiz lx 
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testate**** 3 m i zisjxmmzxvvwm 

6. 5. 5X10 6 &/UTfo->tz. 

[oo52] (mmmi i ) mmm'i iza^x. #v 

h*)l>Z. (9 - (3' -X)V-fc7°u\Z)V) #JW*/ 

-iv- 2 , 7 *mvzw\\*mim 1 1 mm 

IB. ^«ttiS^S^7k^3m 1 S:#7Xi»;x 
tztZh^ 6. 3X10 6 £2/n-e#>o7t. 

[0053] ( hj&^j 1 8 ) mmm i o^TDgiss 

mm&m-ft?Miitk*i%m 3ml^'jxfi/yfl/7 
h 7 1 0 cmX 1 OcmX 1 0 
0,um) - hMt S I J: ^T^IKtl 

smzmKfztz.^. 2. 6xi o 5 ci/nx-fo-otz* 

[0 0 54] (m.ffiM19) 

[jKU ( 5 -X)V*4 1 . 3-i-M^ 

-co-^VfTt7fy-l, 3-*J4)V) (75t 
: 2 5*;u%) ^t^WjS^W-T-l. S 7nyvi<fri* 
fJcfc^U ( N - b'^T-fe h T 5 H ) <7)&n&&tt?M 
^OMit^] ^¥8-3 1 5 6^jkmizm^ti 
X^ZItmizM^WmLfz. 1, 3-ytKo^Vfr 

t7fy-5-^*yitbywi. igtmm 

ZM8. 0 gtcom.&Vll'PlZ. *1. Og. 1, 4-^* 
3f^-9-y2. Ogfc^l, 3-y'tKn-fyf7t7 
fyO. 3 4g^i-^3^L<^aLTJniJI#L 
it. 3 O^f^f^^Hfe^^ii^Sr. *200 
m 1 . JoilXrHr hy40m lT'i<StV\ 98* 
1 . 7 g*)*tt&»5fc*»fc. -WHfe^*Sr 10 0ml 
00. IN NaOHt^<ffifU*5^>j||»L, 

zztizXixsmtTt&mmmS'ftTZ&tssrvy 

tUfcttfm ( p H = 1 . 9 ) 5 9 oy/HJ-ft* 

( i ) ^o^^^yKa^L^Wit^fa^t^T)-^^* 

-tOlS*. 0. 6 5 (6 5^%) X'fo-ofz. 
[ 0 0 5 5 ] 5gK. fl!l0^14i: UlI¥W4li7 

700. mmmmtz s/cmx-h-itz. s?ny^ 

#iS^*?§*8£0. ljumfcO. 2 umCDHm^'t^ 

xyy^yy 4>v?-X'&«v 3 &-f&z\tx\ o. i~ 

0. 2/xm(^5^ay;K7)^^£SiJ-&5r^^i:i^. 
oflqt^Ji: 7 3 %T'S> o . ±E. $ ? o y/i/#tt&* 
ft i i<r> (5 -xiv-m yfrt7f^- 1 , 
3-^M/W<oo. 92% (w/w) 7kmm<nft*>*)lz 



-LIS. **tt*^*^**» 
i3mi Ztfyxmzuzxvymifi-t&zblzXiXtf 

yxmnizmmmbtt?mirtmmtfnt>titz. mm 
m&z<mwmmzwvztz\b. 1. 2x105 o. 

/UXb->iz. 
[00 56] (HJfc0lJ2O) 

(5-XJ^^Vf-Ti-y'ry-l, 3-i?4)l' 
-co- 5' -^KWVf7t7fy-l, 3-v 
^ ) (79 ^% : 2 1 ) CDtt&ffi jafc^TT 6 
S^ny;l^Mtt*fcsKU ( N - b':=.;l/7*-fe h 7* 5 H) i: 
^1ttt?ti^*S^ttOf^77& ] 1, 3-^'bKcM 
y^T^7'f^-5-X/I^*>'i|^M;'7A9. Ogi: 
Jg-ft3fSZ^4 0 . OghiOM^+t. *5. Og. 
1, 0g*>±tf 5-* h^fy— 

1, 3-y'tHo>fyf7t7fV0. 7 0g«)»£ft 
£&L<S&LTJni.J«#L*:„ 3 0$M*fc»4>*ifc« 
feOK^^I?: ,*10O0ml X'&< iftv vFig*&)£ 
500mlc7)0. IN NaOHt^itfL^l 

4HP**tf*4MR* ( p H = 1 . 9 ) . HM^J 1 

tmrn^rnxm^Ltz^m^^—m: ( i ) -e^$ 
ix&xfv-fcyMm&mmMt&cDitjuttmiio . 79(7 
9^%) x-h^tz. tnmwmkLx. 

7 6 0 0. «MfE«Jg(4 1 . 8S/c m-C'fco 
fc. UttMlfcHa^^-CO. 1-0. 2^mi05i? 

q y)vcr>ftim&*i$itbtz hzh %<m£&mt 4 s %t 

35) o . ±!B. 5 9 a ^#ifc^*i£?££H;&fc0iJ 1 ^ 
( 5 -X)Vfc4 VJ-Ti-y'ry- 1 . 3-V4)V)<r) 

0. 9 2% (w/w) *»?il<^*>OK:fflV^l2M'H4» 

Mwi t mmiz Lx^tcmm&nttTm^fc<?>*mw. 

±15. 3«ttWfl^*£^W<iS?fc3m 1 

iS«*WKfcti*. 1. 5X10 5 Cl/UX'fo^tz. 
[00 57] (^Sfe^J2 1) 

[jKU (3 - (3' -X;l47otA') f*7xV- 

2, 5-yM^-co-Wiy-2, 5-^M;W) 
^C^jS^^-T-S. 5 ^ vyiVftftfokX V (N — h'^ 

3 - (3' -^-x-/U) -7°nyN-y^.;P*>'K-7-hy , 7 
A8. Ogh^-fl^-^4 0. Ogfc^WC* 
5. Og. 1, 4-y^tyi0. 0 gfcitff-*? 
iVO. 7 4gO?I^^L<tiaLTjn^«#L 
^. 3 0iH*fc»6*i.7tMfe<?DKJCa^Bl*. *1 0 0 
0mlti<ftW»J500mlO0. lN-Na 

J:->TBW4:-r*»«ttaf«^S*tt*4Hftfls (pH = 

1. 9) zmz. mmMitmmco^mx'mfeLtz&m 
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9 2 0 0. «*t&*ft<* 1 ■ 5S/c m-C& 

o^. mmm 1 t HatoitFjWMMfcJ: **8rco . 1 

-0. 2umCO^?uy)VCO&&M£*S.#>tzbZ?>* 
co^=&mii3 2%X'fo~>tz. XfE. 5?ny;WMMWc 
^SrHJfi^J 1 <7> ( 5 -XA-4W Vi-Ti-yr-y- 1 , 
O0. 9 2% (w/w) #&?£(7>ffcb9fc: 

&3m 1 ^^SSWt>'^lt4ii:t:i:-'t^ 
7X»:itttS#fS^*WI^^. SKA* 
*»-e««iBiat«tll^3fefci*. l. 0X106 a 

[0058] < Jt«W 1 ) HJS^J 1 fc*i»tS*r»tttf>sK 
U (N-b'-/l/7-fehT5h*) GE-191 (BBff« 
I(ft)I)O0. 9% (w/w) c^faffgO. 5 
ffcb 0 fcSSB* 0. SgtfB^ik J*W4IQtffl 1 1 

IE. #*ttW4HF*jSiB[3m l ^^^xltuuyi 

2. 5 x 1 0 6 a/OC*ofc. #MWII<7*i]«#*h 
cRftx^? h;U^H3(c^. 

[0059] ( jt^j 2 ) mtm i »t&^r»ttw# 

'J (N-t'-^r-tVTSh') GE-19 1 (BBftB 
X (ft) H) «0ft*>9fc:. ^'Jh'-^T^a-^ (Wt 

mm (ft) w) tfflv^*ifcia5WHWt«ifcH««)*i 

x t-yit^-rs -i fc tc x ^xtivxmmzmm&Mft? 
m^tztzz. 3. 5xio 9 n/nx'h~otz. itz. 

4HSi« K-ty/ L"Otf: . 
[0060] (Jfc««3 ) H«W8fcfc**&»r*tt<0*' 
U (N-t'-;WT-fch7S K > GE-191 (Bgftim 
X (1*) §S!) OfobOfc. ^Ub*-;UT^r2-;U (ft5K 

ftzn^mmmttt?coM&fc7i<.mm i '&t>titz. m 

IB. #«ttWaW*£tt**$«3m 1 £#7Xg«&: 
m^tztZZ. 1. 5X10"Q/Dt^. 

tmm&nnfrTM&mz&t tih n e h 



m®^**-f*^illSH-pH METER F-13 

( (1*) WMf&ftt) irc80!5£Lfc. ifcftfHBOft 
Mffititti. Xtyf-IH - I I I (M*S3y^ 

(ft) m zm^x. *^M#5xisci5o 

0 r P m-C'IsIfeM^ U JSUP0. 02w mc7)^mfflft$| 
WMODEL HT-3 0 1 

ss5) izxMfeLtzmx&&. mm<mmitBmmm^m 

ffBLu-? (b^M-v? (ft) SO fcffiJflLfc. 

FREQENCY R 
ESPONSE ANALYZER 5020 (HF 
xi/^ha^7? 4vxviV*vY (ft) *t») k# 
fy^^A7^^7bHA50 1 (^4-flX (ft) 

#^©3^X^.7 YMt . SIB3Ht*Sff-U - 3 5 0 0 
(BAfSfm (ft) K) *ttfflLT*eUs. 
[006 1] 

[^BJcoS&m] ^rt^h'^^MBSrfiforpVXx 
^ptfD+Tfc^U (N-b'-^r-fehTSH) &tzli* 

fciwttw^a^* k t t , mm t ~?h z. t , 

[Hi] i -cf^is Ltzmn&m-frTM-&fatm 
[02] ^stfij 8 xwfc Ltzmw&isttmitwm 

[03] smm i LfcWttWiH'iBiio^rta 
T&frjvwt^? bfvmxhh. 

[04] it^u 2 x-frfo Lfzmm&ftttTmitfttm 
^ffi&mtmftx^? b>umxbz>. 

[05] imm 3 Tff « L^#«tti«^1t-&f*:MM 

o^i^j^^hia^x^ 9 v )vmxh h . 
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[01] 



[02] 




2 0 0 0 




[04] 



[03] 





[05] 




